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Introduction {#sec006}
============

A challenge for modern healthcare services is the provision of easily accessible, accurate, and timely information for patients and the public. Chronic disorders, such as obesity\[[@pone.0166250.ref001]\] and type 2 diabetes mellitus\[[@pone.0166250.ref002]\], are of particular concern, because of their increasing prevalence worldwide. To prevent, delay, and manage these serious and costly chronic disorders, there is a need for continual public and patient education. This requires patients and the public to be directed to relevant and accurate information. For acute medical conditions, accurate information can help effective and timely action for identification of serious conditions, while for less serious conditions, it may prevent unnecessary usage of limited healthcare resources.

Whilst chronic conditions place a major burden on healthcare systems and impede quality of life in the affected individuals, acute illnesses are also of interest. For example, people are likely to independently search for health-related information, and self-medicate for acute illnesses rather than taking the time to visit a health professional \[[@pone.0166250.ref003]\]. Sourcing accurate information about health conditions, acute or chronic, is crucial as this may help establish healthier behaviors amongst the population \[[@pone.0166250.ref004]\]. The provision of information on health has changed dramatically with greater reliance on sources outside the traditional healthcare services where healthcare professionals are the sole authority on disease management\[[@pone.0166250.ref005]\]. With increasing prevalence of chronic disorders, interaction between patients and healthcare professionals is limited and greater reliance is placed on self-management. Increasing reliance is placed on information sources such as the Internet.

Like many countries in the Middle East and North Africa region, Qatar has experienced rapid development and population expansion. Chronic disorders have become highly prevalent in Qatar, while greater demands are placed on acute medical services. There is currently no information regarding how the population in Qatar seeks information regarding health issues. In particular, the role of the Internet for sourcing health information by the Qatari population is unknown. Technology is widely accessible and utilized in Qatar \[[@pone.0166250.ref006]\], and Internet use has increased from 41% of households in 2008 to 70% in 2010 \[[@pone.0166250.ref007]\]. The purpose of our study was to investigate the methods used to source health information, in any language, by the Qatari population. We hypothesized that the Internet would be the main provider of health information for Qatari adults. Identifying methods for sourcing health information by the Qatari population will be a key step towards directing the public and patients to the necessary information to tackle the country's growing healthcare challenges.

Methods {#sec007}
=======

This was a survey based cross-sectional study and recruited adults only, with no identifiable data collection. Ethical exemption for the survey was granted from Hamad Medical Corporation/Weill Cornell Medical College in Qatar Joint Institutional Review Board (IRB) (14--00017). Written informed consent was not required, as determined by the IRB. Consent to participate was obtained verbally and noted by completion of questionnaire. Male and female Qatari adults were approached in shopping centers, education establishments, and public places in Doha, Qatar. Male researchers approached male Qatari participants where possible and female researchers only approached female Qatari participants to comply with cultural norms. Those who met the inclusion criteria (males or females; aged 18--85 years old; Qatari National; Arabic speaking) based on visual inspection, and provided verbal consent, completed a researcher-led questionnaire. The questions in the survey were from combined previous research about Internet use for health and modified in order to fit with the culture in Qatar. The questionnaire was used to ascertain basic information concerning: demographics, health status, utilization of healthcare services during the past year and resources utilized to acquire health/disease information.

Statistical analysis {#sec008}
--------------------

All statistical analyses were performed using Stata version 13.0. We compared potential differences between gender and age, education, self-reported health status and the number of Primary Health Care Centre (PHCC) visits in the previous 12 months. We then investigated possible differences between gender and resources of health information. We assessed the most common search engine used as a means of seeking health information amongst Internet users. Chi-squared tests were performed for unordered categorical variables and Chi-squared tests for trend were used for ordinal categorical variables. Logistic regression was conducted using gender, age, education level and health status as predictor variables to determine which of these factors influence the use of the Internet for seeking health information. A P value of \<0.05 was considered to be statistically significant.

Results {#sec009}
=======

A total of 403 questionnaires were completed. Three-hundred and ninety-four eligible questionnaires were included in the analysis. The demographics of the study participants are provided in [Table 1](#pone.0166250.t001){ref-type="table"}. The majority (67.9%) of the participants were aged between 18--34 years. More men rated their health as very good compared to women (60.1% and 53.1%, respectively), although this difference did not reach statistical significance χ^2^(3, 387) = 5.7, p = 0.319.

10.1371/journal.pone.0166250.t001

###### Study sample characteristics of 394 Adult Qatari participants, according to gender.

![](pone.0166250.t001){#pone.0166250.t001g}

                                                                Men (n = 148)   Women (n = 241)   Total (n = 394)[\*](#t001fn001){ref-type="table-fn"}
  ------------------------------------------------------------- --------------- ----------------- ------------------------------------------------------
  *Age*, *n (%)*                                                                                  
   18--34 years                                                 98 (66.2)       166 (69.2)        267 (67.9)
   35--59 years                                                 49 (33.1)       68 (28.3)         118 (30.1)
   60+ years                                                    1 (0.7)         6 (2.5)           8 (2.0)
   Missing                                                      0               1                 1
  *Education (highest level completed)*, *n (%)*                                                  
   Up to secondary school                                       59 (41.0)       99 (41.6)         159 (41.2)
   College/University                                           84 (58.3)       138 (58.0)        225 (58.3)
   None                                                         1 (0.7)         1 (0.4)           2 (0.5)
   Missing                                                      4               3                 8
  *Self-reported Health Status*, *n (%)*                                                          
   Very good                                                    89 (60.1)       127 (53.1)        216 (55.1)
   Good                                                         48 (32.4)       101 (42.3)        153 (39.0)
   Poor                                                         8 (5.4)         10 (4.2)          19 (4.9)
   Very poor                                                    3 (2.0)         1 (0.4)           4 (1.0)
   Missing                                                      0               2                 2
  *Number of visits to PHCC in last 12 months*, *n (%)*                                           
   0                                                            20 (13.6)       35 (14.6)         55 (14.0)
   1--3                                                         74 (50.3)       122 (50.8)        198 (50.5)
   4--5                                                         33 (22.5)       46 (19.2)         82 (20.9)
   6+                                                           20 (13.6)       37 (15.4)         57 (14.5)
   Missing                                                      1               1                 2
  *Source of seeking information on health concerns*, *n (%)*                                     
   Internet                                                     90 (60.8)       190 (78.7)        280 (71.1)
   Family/friends                                               60 (40.5)       87 (36.1)         149 (37.8)
   TV/radio                                                     15 (10.1)       19 (7.9)          34 (8.6)
   PHCC                                                         48 (32.4)       73 (30.3)         123 (31.2)
   Books                                                        14 (9.5)        23 (9.5)          37 (9.4)
   Magazines                                                    8 (5.4)         13 (5.4)          22 (5.6)
   Newspapers                                                   15 (10.1)       8 (3.2)           23 (5.8)
   Mobile Application                                           14 (9.5)        27 (11.2)         41 (10.4)
  *Reasons for not using Internet*, *n (%)*                                                       
   No access                                                    1 (1.8)         8 (15.1)          9 (8.0)
   Unreliable/inaccurate                                        31 (56.4)       33 (62.2)         65 (57.5)
   Cannot use technology                                        3 (5.5)         2 (3.8)           5 (4.4)
   Lack of time                                                 13 (23.6)       8 (15.1)          22 (19.5)
   Impersonal                                                   4 (7.3)         2 (3.8)           6 (5.3)
   Lack of information                                          4 (7.3)         1 (1.9)           7 (6.2)
   Language barrier                                             3 (5.6)         2 (3.8)           6 (5.3)
   Other                                                        3 (5.6)         4 (7.9)           7 (6.3)
  *Search engine used*, *n (%)*                                                                   
   Google                                                       72 (93.5)       145 (95.4)        217 (94.8)
   Other                                                        5 (6.5)         7 (4.6)           12 (5.2)
   Missing                                                      71              89                165

\* 5 participants had missing gender information;

PHCC = Primary Health Care Center.

The sources of health information used by Qatari adults, according to gender, are shown in [Table 2](#pone.0166250.t002){ref-type="table"}. Eight percent of the surveyed population did not have access to the Internet. A large proportion of the participants (71.1%) used the Internet to seek health-related information. A significantly higher proportion of women (78.7%) compared to men (60.8%) used the Internet to source health-related information, χ^2^(1, 72) = 14.8, P\<0.001. Other commonly used sources were family and friends (37.8%) and PHCCs (31.2%).

10.1371/journal.pone.0166250.t002

###### Sources of health information used by Qatari Adults, according to gender.

![](pone.0166250.t002){#pone.0166250.t002g}

  Sources of information              Men (n = 148)   Women (n = 241)   Total (n = 389)[\*](#t002fn001){ref-type="table-fn"}   P value
  ----------------------------------- --------------- ----------------- ------------------------------------------------------ ----------
  Internet, n (%)                     90 (60.8)       190 (78.7)        280 (71.1)                                             \<0.0001
  Family/friends, n (%)               60 (40.5)       87 (36.1)         149 (37.8)                                             0.380
  TV/Radio, n (%)                     15 (10.1)       19 (7.9)          34 (8.6)                                               0.445
  PHCC, n (%)                         48 (32.4)       73 (30.3)         123 (31.2)                                             0.658
  Books/Magazines/Newspapers, n (%)   30 (20.3)       31 (12.9)         61 (15.7)                                              0.051

\* 5 participants had missing gender information;

PHCC = Primary Health Care Center.

Of all the participants who used the Internet to source health information, the majority (94.8%) used Google as the main source of searching. The reasons for non-Internet use included the belief that that the information was inaccurate (30.1%) or unreliable (27.4%). Only 4.4% of the study population said they were not able to use technology ([Table 2](#pone.0166250.t002){ref-type="table"}).

Logistic regression was performed to assess the impact of a number of factors on online health information seeking behavior. [Table 3](#pone.0166250.t003){ref-type="table"} presents the results from multivariate analysis. Health status was not found to be an indicator of online health information usage. However, gender, age and education levels were found to be indicators of online health information usage, in both univariate and multivariate analyses. Women were 2.9 times more likely to use the Internet than men.

10.1371/journal.pone.0166250.t003

###### Indicators of online health information usage.

![](pone.0166250.t003){#pone.0166250.t003g}

  Factor                   OR (95% CI)         P value[\*](#t003fn002){ref-type="table-fn"}
  ------------------------ ------------------- ----------------------------------------------
  *Gender*                                     \<0.001
   Male                    1.00 (reference)    
   Female                  2.90 (1.75--4.81)   
  *Age (years)*                                \<0.001
   18--24                  1.00 (reference)    
   25--34                  0.74 (0.39--1.40)   
   35--44                  0.54 (0.26--1.10)   
   45--59                  0.17 (0.08--0.39)   
   60+                     0.18 (0.03--1.13)   
  *Education*                                  \<0.001
   Secondary               1.00 (reference)    
   College or University   3.03 (1.80--5.10)   
  *Health Status*                              0.430
   Poor/very poor          1.00 (reference)    
   Good/very good          0.62 (0.19--2.03)   

OR = Odds Ratio; CI = Confidence Interval.

\* P value obtained from logistic regression analysis.

Discussion {#sec010}
==========

Our study aimed to explore the methods used to source health information, in any language, by the Qatari population. We found that the Internet, Primary Health Care Centers (PHCC) and family/friends are the most common sources of health information used by the Qatari population. We also observed that more women used the Internet than men, and the level of education, and age were predictors of sourcing health information on the Internet.

We found that the Internet is a widely used source for seeking health information amongst the surveyed Qatari population (71.1%), above and beyond PHCCs. This result is similar to rates found in the US, where Kontos and colleagues found 79.04% of online Americans reported using the Internet to seek health information for themselves and 57.04% had used it for someone else \[[@pone.0166250.ref008]\].

A significantly higher proportion of Qatari females reported using the Internet to seek health-related information compared to Qatari males. This result is in agreement with previous studies \[[@pone.0166250.ref009]--[@pone.0166250.ref013]\]. Atkinson and colleagues, using multivariate analysis, reported that women were more likely to seek health information online (OR = 2.23, 95% CI: 1.60--3.09) compared to men\[[@pone.0166250.ref014]\]. Weaver and colleagues found in their study on health information--seeking behaviors, that more women (60.5%) than men (39.5%) obtained health information from the Internet (OR = 1.99; 95% CI = 1.42, 2.79)\[[@pone.0166250.ref015]\]. The above findings are echoed in the usage of traditional healthcare services. Wang and colleagues observed similar findings in consultation rates in primary care, where men were 32% less likely than women to visit primary health care centers for a consultation\[[@pone.0166250.ref016]\]. Women have generally been more likely to obtain health information than men, whether online or in face to face consultations. This may be because women assume the role of childrearing in the majority of cases and also spend more time caring for sick spouses and children\[[@pone.0166250.ref011]\]. Women may also monitor and respond to their bodily functions more than men\[[@pone.0166250.ref011]\], prompting them to consult health care practitioners. Another reason for consultations is that younger women require more health engagement/information due to issues related to reproduction\[[@pone.0166250.ref016]\]. Also, men tend to be more unaware of health information seeking methods due to social constructions of gender in terms of perceived roles and masculinity, as identified by Addis and Mahalik\[[@pone.0166250.ref017]\]. Previous research has shown that masculinity traits deter from help seeking behaviors such as asking questions at appointments\[[@pone.0166250.ref018]\].

Our study noted that family and friends play a major role as a source of health information (37.8%). However, this figure seems to be less than that found in the US, where 56% and 65% of adults, reporting having no chronic conditions and one or more chronic conditions respectively, obtained information or support from family and friends\[[@pone.0166250.ref019]\].

Primary care services were utilized by 31.2% of Qatari participants as a source of health-related information. A previous US study found that primary care physicians and nurses were reported to be the most useful source of health information\[[@pone.0166250.ref020]\]. The preference of seeking medical advice from health professionals may be reflective of an individual's belief that fits in with the traditional notions where the health care professional is respected and trusted\[[@pone.0166250.ref005],[@pone.0166250.ref021],[@pone.0166250.ref022]\]. The primary care utilization in our study also complements the Qatar National Health Strategy (QNHS) 2011--2016 \[[@pone.0166250.ref023]\] to fulfill the Qatar National Vision 2030\[[@pone.0166250.ref024]\]. The aim of the QNHS is to make primary care the cornerstone of a person-centered health system in Qatar, in line with the World Health Organization (WHO), which recognizes that health systems oriented towards primary health care are more likely to cost effectively deliver better health outcomes and greater public satisfaction\[[@pone.0166250.ref025]\].

Our study found that Google was the most commonly used Internet search engine (55.8%) to obtain health-related information as found in previous work from Saudi Arabia on patients with type 2 diabetes patients, where Google was used by 98% of the studied population\[[@pone.0166250.ref026]\]. Some participants in our study reflected their aversion to using the Internet as a source of collecting health-related information. They attributed this to many pre-defined reasons provided on the questionnaire, which included: inaccuracy; time constrains; unreliability; subjectivity; technological challenge; language barrier, information insufficiency, and inaccessibility.

The level of education was found to be a significant predictor of Internet health information usage in our sample. People with college or university level education were 3.03 times more likely to use the Internet for health information than people with lower education levels. This reinforces previous findings by AlGhamdi and Moussa in their study on Internet use to search for health related information by the public\[[@pone.0166250.ref012]\]. They observed that people with university or higher level of education used the Internet more than those with high school or lower education (OR = 1.7, 95% CI 1.1--2.8). Kontos and colleagues also observed that those with high school degree or less and those with some college education levels were 35% less likely to have used the Internet than that college graduates (OR 0.64, 95% CI 0.42--0.98 and OR 0.67, 95% CI 0.49--0.93, respectively)\[[@pone.0166250.ref008]\].

We also observed that age was a predictor of sourcing health information on the Internet, with the younger adults using the Internet significantly more, similar to previous findings\[[@pone.0166250.ref012],[@pone.0166250.ref027]\]. This may be due to the availability and rise in technology use, where younger people are more familiar with technology as they have grown up with technology. Also, older people may be more apprehensive about technology use\[[@pone.0166250.ref008],[@pone.0166250.ref028]\].

Self-reported poorer health status was not associated significantly with more online use. This finding does not agree with previous findings where overall health condition has been linked to the illness behaviour model\[[@pone.0166250.ref029]\], indicative of poor health individuals being more likely to seek health information on the Internet. The reason for our findings could be the participation of a younger more healthy population in the study.

Limitations {#sec011}
-----------

There are a number of limitations to our study. The majority (86.5%) of our sample was less than 45 years old. Whilst our study is the first to investigate methods used for sourcing health-related information in Qatar, and benefits from a relatively large sample size, future studies could obtain similar data from a larger sample and include older individuals. The younger age in our sample, however, is a reflection of the Qatari population. Collecting data on medical history may help to explain the sources used to obtain health information, as chronic disease management or a recent diagnosis of an illness, such as cancer, have been found to be strong motivators for Internet use. Also, it would be interesting to examine whether the population uses different sources of health-information depending on the type of information they are seeking, for example using the Internet to search for sensitive data, as found in adolescents\[[@pone.0166250.ref030]\]. We did not capture whether the information searched for was for the participant themselves or for family and friends. Our study relied on self-report, which may be subject to a number of biases (recall, social desirability). Furthermore, our study was cross-sectional. A prospective study is required to determine if individuals consistently use the same tools for identifying health information or not and the reasons behind this, which could be qualitatively explored. Finally, the type and amount of information, as well as how this information is sourced, is affected by personal as well as situational factors. It would be useful to collect more data on socio-economic, educational background, health literacy and demographics to see whether these have any links to the sources that are used for health-information seeking as previous studies have shown that these characteristics may influence behavior\[[@pone.0166250.ref031]\]. Also, it would be useful to collect information on the language the health information is searched for on the Internet as Jamal and colleagues found a majority of their participants searched in Arabic only\[[@pone.0166250.ref026]\].

Conclusion {#sec012}
==========

We present findings from the first study to explore the methods used for sourcing health information by the Qatari adult population. Although many studies have examined the use of Internet for health information, our study is the first in Qatar to examine this. We have demonstrated that the Internet was the most widely used source amongst the Qatari population. Significantly more Qatari women use the Internet to search for health-related information compared to Qatari men. Google was the most commonly used search engine.

In the future, we anticipate that the results from this study can be used to create a means to guide the Qatari population towards obtaining the most accurate information related to their health using reliable Internet sources. Also, the Internet can be used as a source of health promotion, to help the country achieve its Qatar National Vision 2030, and to establish healthier behaviors amongst its population. Health professionals and organizations could use the growing practice of Internet health information seeking behavior to their advantage, by preparing their own websites to direct patients to reliable, accurate and culturally appropriate information in Arabic \[[@pone.0166250.ref031]\] and English. This could potentially help with shared decision-making and help improve treatment adherence, patient satisfaction, quality of life and well-being. Our findings are also in line with existing research across different parts of the world, where there has been an increase in technology use, leading to increased health sourcing activity on the Internet. However, it is important to remember that this may not be a suitable method of sourcing heath information for all healthcare users and a multi-component method of accurate and reliable information is required in order to engage with all groups of people.

Supporting Information {#sec013}
======================

###### This is the questionnaire used for the data collection.

(DOCX)

###### 

Click here for additional data file.
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